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SPECIFICATION 

1. Title of the Invention 

Method of Manufacturing Semiconductor Device 

2. Scope of Claim 

A method of manufacturing a semiconductor device 
characterized by comprising the steps of: 

forming an oxide film on a polysilicon layer to be a 
transistor; 

forming a gate electrode on said oxide film; 

etching to thin said oxide film except a portion having said 
gate electrode; and 

forming a source/drain region by implanting ions in said 
polysilicon layer* 

3. Detailed Description of the Invention 
Field of the Industrial Application 



a semiconductor device which can be used as a driver circuit for 
a liquid crystal display, or the like. 
Prior Art 

A conventional method of manufacturing a thin film 
transistor is described in the following. Fig. 3 illustrates the 
conventional manufacturing method. First, as illustrated in Fig. 
3(a) , polysilicon to be an active region of the transistor is formed 
on a quarts; substrate 31. After patterning, etching is performed 
to form polysilicon 32. Then, as illustrated in Fig. 3(b) , thermal 
oxidation is performed at the temperature of 1100°C to form a gate 
oxide film 33. Then, a polysilicon layer to be a gate electrode 
is formed. After patterning, etching is performed to form 
polysilicon 34. Then, as illustrated in Fig. 3(c), the gate oxide 
film' except the gate oxide film 33 right under the polysilicon 34 
of the gate electrode is etched to be removed- Finally, as 
illustrated in Fig. 3(d) , P* ions are implanted in a self -aligning 
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manner to form an n-type region 35 to be a source/drain region. 
In the case where a P-type transistor is formed, B* is implanted- 
Pig. 4 illustrates by way of example the distribution of the impurity 
(B + ) concentration with respect to the depth in the case where P* 
is implanted. 

Problem to be solved by the Invention 

However, in the above conventional method of manufacturing 
a semiconductor, the acceleration voltage in ion implantation can 
be lowered only to about 30 KeV. Here, the projection range (R- 
P) of P* and B* against silicon is about 0.04 (im to 0,1 (im. Since 
the thickness of the polysilicon of "the thin film transistor is 
several hundred A for the purpose of improving the transconductance 
(gm) , most of the implanted P* and B + ions reach the quartz substrate 
and do not act as impurity. As a result, there is a disadvantage 
that the contact resistance of the source/drain region is high. 

The present invention is made in view of the above 
disadvantage, and provides a method of manufacturing a 
semiconductor device which can lower the contact resistance of a 
source / drain portion by comprising a step of leaving a gate oxide 
film at the thickness of several hundred A on a source/drain of 
the thin film transistor. 
Means for solving the Problem 

In order to solve the above problem, in a method of 
manufacturing a semiconductor device according to the present 
invention, an oxide film formed on a polysilicon layer is left in 
an etching step of the oxide film except a portion right under a 
gate electrode. 
Action 

In this structure, since the implanted Impurity loses its 
energy to some extent due to the oxide film on the polysilicon, 
its energy is low when it reaches the polysilicon. In other words, 
the impurity is implanted with its energy being lower than 30 KeV, 
Therefore, even in the case of an ultra thin film of polysilicon 
at the thickness of several hundred A, the implanted impurity does 
not go through the polysilicon thin film to reach. a quartz substrate. 
Rather, it is taken within the polysilicon thin film to increase 
the impurity concentration in the polysilicon. As a result, the 
contact resistance in the source/drain portion can be considerably 
lowered compared with a conventional case. 
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Embodiment 

An embodiment of the present invention is described in the 
following with reference to the drawings. 

Fig* 1 illustrates a method of manufacturing an n-type 
semiconductor device according to the embodiment of the present 
invention. In Fig. 1, reference numeral 11 denotes a quartz 
substrate, 12 denotes a polysilicon layer to be a thin film 
transistor/ 13 denotes a gate oxide film, 14 denotes a polysilicon 
layer to be a gate electrode, and 15 denotes an n-type impurity 
region* A method of manufacturing the semiconductor device 
structured as in the above is described in the following. 

First, as illustrated in Fig. 1(a), a polysilicon layeir at 
the thickness of 2000 A is made to grow on the quartz substrate 
11 by LPCVD, and is patterned to form an active region of the thin 
film transistor. Then, as illustrated in Fig. 1(b) , the gate oxide 
film 13 at the thickness of 1300 A is formed on the polysilicon 
layer by thermal oxidation, a polysilicon layer at the thickness 
of 3000 A is made to grow right over it, and patterning is performed 
to form the gate electrode 14. Further , the gate oxide film 13 is 
etched using an etchant containing fluoric acid such that the gate 
oxide film 13 is left at the thickness of 500 A on both sides of 
the portion right under the gate electrode 14 to obtain the state 
illustrated in Fig, 1(c)* In this state, as illustrated in Fig. 
1(d), P* or As* ions are implanted in a self -aligning manner (1 x 
10 15 dose, 30 KeV) to form the n-type region 15. The n-type region 
15 is to be a source region and a drain region of the thin film 
transistor. After the ion implantation process is completed, a 
source electrode and a drain electrode are formed according to a 
conventional process to form the thin film transistor on the quart 2 
substrate. 

In the thin film transistor formed as described above, since 
the gate oxide film of the source/drain region is not completely 
removed and ion implantation is performed with the gate oxide film 
being left at the thickness of 500 A, as illustrated in Fig. 2, 
the impurity concentration is high in the polysilicon layer, and 
thus, the contact resistance of the source/drain portion can be 
made lower. 

It is to be noted that, though an n-type transistor is formed 
by ion implantation of P + or As* in this embodiment, a p-type 
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transistor may also be used formed by implanting B*. 
Effect of the Invention 

As described in the above, the present invention is 
characterized in that ion implantation in the source/drain portion 
is performed with the gate oxide film formed on the active region 
of the thin film transistor being slightly left in regions on both 
sides of a portion right under the gate electrode. By introducing 
the process of the present invention, the impurity concentration, 
in other words, the carrier concentration, in the source/drain 
region of the thin film transistor is made higher, and the contact 
resistance can be made lower when the source electrode and the drain 
electrode are formed. 
4. Brief Description of the Drawings 

Figs* 1(a) -(d) are process drawings illustrating a method 
of manufacturing a semiconductor device according to an embodiment 
of the present invention. Fig. 2 is a diagram illustrating the 
distribution of the impurity concentration with respect to the depth 
in a case where ion implantation is performed in a polysilicon layer 
using the method of manufacturing a semiconductor device according 
to the present invention. Figs. 3(a) -(d) are process drawings 
illustrating a conventional method of manufacturing a semiconductor 
device. Fig. 4 is a diagram illustrating the distribution of the 
impurity concentration with respect to the depth in a case where 
ion implantation is performed in a polysilicon layer using the 
conventional method of manufacturing a semiconductor device. 
1 — quartz substrate, 2 polysilicon layer, 3 — gate oxide film, 
4 — polysilicon layer for gate electrode, 5 ~~ n-type impurity 
region . 

Name of Attorney: Patent Attorney Shigetaka Kurino and one other 
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